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COMPLETE SPEOFIGATION 
Method of Ptasticizing Linear Aromatic Polyesters 

for plasticizing all of the various )fa ** \r aro- 
matic polyesters. 

According to this invention high molecular 
weight linear aromatic polyesters having 
melting points or softening points above room 
temperature, and, particularly, crystallizable 
linear aromatic polyesters having ynglthig 
points above 160° C, are plastidzed by 



We, The Goodyear TiRB & „_ 
Company, a corporation organized under the 
Laws of the State of Ohio, United States of 
America, with offices at 1144 East Market 

5 Street, Akron, Ohio* United States of 
America, do hereby dedans the invention, for 
which we pray that a patent may be granted 
to us, and the method by which it is to be 
performed, to be particularly described in and 

10 by the following statement: — 

This invention relates to a method of 
plasticizing linear aromatic polyesters. 

High molecular weight linear polyesters 
vary in properties ham low melting amor- 

15 phous substances to high melting readily 
crystallizable materials. In many instances, 
these materials cannot readily be plastidzed 
by the usually employed techniques. For 
example, incorporating the plastidzers in the 

20 monomers from which these polyesters are 
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not give plastidzed products, as it does in cer- 
tain vinyfresin pbscdzatioo. processes, because 
the high molecular weight polyesters are pre- 
pared by esterM cation reactions or by the ester 
interchange method. The materials used as 
plastidzers would enter into such reactions 
and actually become a part of die polyester 
molecule instead of acting as a plastidzer for 
the polyester. With respect to the linear aro- 
matic polyesters having very high melting 
points, ie. above 160° C, they cannot be 
plastici»rd by die usual methods of plastidz- 
mg high molecular weight materials. For 
example, such ymtrrtel* cannot be plastidzed 
on a mill or in a Banbury internal mixer by 
adding the liquid piasticizw to the polymer and 
masticating at the temperatures available in 
these machines. These polyesters, being high 
melting and highly crystalline, and generally 
possessing rapid rates of crystallization, either 
do not accept Ac plastidzer or, before the 
plastidzer can be incorporated into the poly- 
mer, crystallize to form hard materials that 
cannot ■ x worked in these mixing machines. 
Heretofore no satisfactory method has existed 

[Price 3s. 6d.\ 



adding plastidzer to the molten polyester and 
mixing the materials together at a temperature 
above the melting point of the polyester until 
a homogeneous mass is obtained. The term 
"high molecular weight polyesters" is used 
in this specification and the appended claims 
to mean those polyesters having sax intrinsic 
viscosity of at least 0.40 when measured at 
30° G in a solvent composed of a 60/40 w/w 
mixture of phenol and tetradilnroethane. 
Intrinsic viscosity is used as a measure of the 
degree of polymerization of the polyester and 
can be calculated using the Bilhneyer 
extrapolation equation; — 

mm n*p kg, v 

M=i— H 

c c. 

in which [if], intrinsic viscosity, is the . limit 

n*P 

asijsp— M> 

C 

viscosity of solution 
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viscosity of solvent 
and C is the concentration in grams of the 
polyester per 100 cc of the solution. 75 

The following example utnstrates the pro- 
cess of this invention, the copolymer consti- 
tuent proportions being gfo en in mol per 
cent:— 

Example A, 80 
One thousand and fifty grams of a 60/40 
ethylene terephthakte/cthylene isophthalate 
copolycster were prepared' by the ester inter* 
change method. Immediately after the poly- 
merization reaction was completed and while 85 
die polyester was still molten 200 grams of a 
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50% by weight 
50% by weight 



linear polyester. In general, it is preferred to 
use a plastoazer which is liquid at room tem- 
perate, bat for some applications a material 
ffi ™ "*3«?ture, bat 



of bmyibenzyl^Salacc heated to a tempera- 
ture of about 200° CL were addod to the 
moltaa polyester and tie mixture was stirred 
to 15 to 20 mfnntes at ar^roadmatcly 250 0 C. 
The ixnyesto-plastidzer mixture was 
«tra^feom the reactor and cooled. The ^^nun 

conmositian was flexible, rdauvdy ether esters of pbthalk acid 
had the general properties of a, oxycth^phihakte, died: ' 



BquM at the melting temrjerature of the'poiy- 
^scd, 2t is preferred that the 
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plastirized resin, 

The above eramnlr Hlnsttates the invention 
as OTplied to a 60/40 ethylene terephthalate/ 
ethylene isophtnakte copolyester. the pro- 
ce ss is also applicable to other linear aromatic 
polyesters. The term " arotnatic polyester " 
whenever emnloved in the speefflcatiop and 



ester, can be^ — .*« j-u^c^ou lu^l uic 
plasaozer bem liquid state when added to die 
polyester. Representative examples are the 
' - fcalicadd, such as dunetfr- 
diethnxyethyinhfhalate and 



diemyienMjycol monoethyletier phthalate, 
*e^cokte m ji IphtbaHc acid such as 
rncmyJpnrMyhnethyiglycolate 
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claims is 



to mean a polyester in 



which the recurring structural unit contains an 
aromatic nucleus. Examples of aromatic poly- 
esters are the polyesters derived by the self- 
condensation or h y droxy adds such as para- 
(beta^ydroxy ethoxy) benzoic . n^a- 
(hydroxy methyn benzoic add, and para- 
(beta-hydroxy ethyl) benzoic acid. Further 
examples arc polyesters derived from the con- 
densation of dkarboxylic acids such as tere- 
phthahc acid, isophthalic add 1,4-diphenoxy 
benzenMVt ll -di^^ acid, L+^is- 
(pJwnoxy memyi>benzene-4S4 1 Vo^ 
«o4 (ptooxpethyj^ 
boxyfcc aod, phenoxv benxenc^dfcar-, 
boxyfec aad and diphenoxy atone dfcar- 
boxyfo: adds with glycols such, as' ethylene 
§[ycol, trimethjiene glycol, tetramemyiene 
glycol and hexamethyiene glycol Further 
>les are polyesters derived from 
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dih; 

quinone w ^ ^ wk c»u4.uujic 

derivatives of the adds such' as the amides, 
add chlorides, and the esters such as the 
methyl ethyl, propyl, butyl, amyl and phenyl 
ester can be used Various copoiyesters from 
these and shnjBar reactants can also be used. 
The polyesters derived from terephthalic acid 
and isophthaEc add or ester^orming deriva- 
tives thereof with a glycol, and terephthalate- 
^hrhaiate copoiyesters censtftnte a pre- 
ferred class- The invention has particular 
ntiTi*» applicati o n to polymeric ethylene 
* and ethylene terephthalate- 
copolymers. 
The method has particular value and 
ut Y^ ^h. those riigh rnolecular weight linear 
I29?*? 8 A havin | mdting pointa above about 
•fS « A jpreferred group of polyesters to 
which this invention, can be applied is the 
group of polyesters derived from terephthalic 
aod or is^htbalic add or nnxtures thereof 
emedato die ethylene gjycol esters, and par- 
tolarh' those containing: 70% or more of 
terejtomalate linkages in the polyester chain. 

Aiiyplastkizer can be used in this inven- 
tion which is compatible with and has 
piasttctzing action on the particular aromatic 



phtMyicth^iycolat^ and aralkyi and aro- 
wll J? dicaxboxvlic adds, such as 
offlibenz yiphm nl fffej diphenylrJimalate and 
q fr^se ba^ esters of 

cua^UaLylic adds, such as tetiahyuWarfurri 
adipate and tetrabydrofurfuryl sebacate, the 
Sflanatic and mixed aHrihatii^rQmatic esters 
of phosphonc acid, such as rx" 
.aes yldipheny rjahosphatg^ and methyi 
phosrdiate, the suhWanides such as r^-eth^- 
<>^uer^onanifae, and N-ethyl p^&xn*. 

^f°^tL^ aralkyiethers such as bis- 
(aHnemyibenzyf) ether. 

Example A has flmstarted the irrvention as 
itis applied to preparing a piastidzed resin 
from the polyester irnmediansly after it has 
been made, While this is a preferred embodi- 
ment of the invention* these polyesters can 
also be pksridzed by heating solid polyester 
to a temperature above its melting point and 
tfecn adding the plastidzcr and nuxing it into 
the polyester. It is preferred to have the 
rdasnazer at a ternperature above the melting 
pom* of the polyester when the addUianis 
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•cation of the materials due to a lowering of the 105 
temperature in the rmxing vessel by the add** 
tion of cold plastkizer, : ~ 

While certain rcpreseritative embodiments 
and details ftave been shown for the purpose 
of Ulnstrnrmg the - mvention, k will be 
apparent to those skilled in this art that 
various changes and modulations may be 
made therein without departing from the 
scope jQ f the invention, as defined in the 
appended dahns. 

deference is made to copending Applica- 
ttous 1681/56 and 1682/56^^/ Nol 
W5^86 and 805,587) as seWSmvent 
tions in the carrying out of which the 
ptocess' of the present invention may be 
employed, . 

WHAT WE CLAIM IS :— 

L A method of riaatidzing a linear aro- 
mto? polyester whfch includes tie step of 
adding a plastiqizer in liquid form to hot 
moteii polyester and lnfadng the polyester and 
plasucizer together until s homogeneous mass 
is obtained, . - 

2. A method according to Oaiia i in whidi 
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the linear aromatic polyester has a melting made polyester by an ester interchange teacr 

point above 160° C txon followed by condensation reaction, me 

3. A method according to Claim 1 or 2 in improvement winch comprises adding a plas~ 
which me linear aromatic polyester is derived dozer at a te mp ec atnr e above die softening IS 

5 from terepbrhaHc acid and/or isophthalic acid point of the polyester to die hot, freshly 

4. A method accotding to any of Oaims 1 prepared polyester. 

to 4 in which die polyester and pfastidzer 6, A method of jdasdeizing a linear aromatic 

are mixed together ondl a homogeneous mass polyester substantially as set forth and 

is obtained, and the nurture men cooled until desc rib ed hereinbefore. 20 
10 it solidifies. 

5. In the process of preparing a linear arc- MARKS & CLERK. 
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